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Composite Beam 
Design Tables 


Tables 3-19 & 3-20 
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"4 Table 3-19 (continued) J l Table 3-19 (continued) J 
Composite W-Shapes Fy=60ksig | Fy = 50 ksi Composite W-Shapes 
= i = 
Available Strength in Flexure, l l Available Strength in Flexure, I 
W30-W27 kip-ft I I W30-W27 l 
p i miza mi. 
Shape | kiptt  |prac WI 25 3 35 aa es [| 7 
AS | Lero ars A rs EN ASD | Laro | ASD Laro. I 
waokoa Pasi 1200] TA |o | 1580) 4360] 2010 | asao | 2070 | wean) 2130 amn] 210) | wsn.toe 1680| 2540 | 4790) 2500 
2 |0.190| 1960 | 4820, 960 | as | 2030 | 4380 2060 | 4420 21: 1690) 2450 | 1880) 2500 
ai im oe a G A E | | 
4 |asro| 987 | tara | 1910 | taso | 1940 | 1320 | iceo | 1380| 2020 | 2200 [a80] 2220 [1510 2200 
BA |o7eo| 787 | ¥280)| +570 | #280 | 1900 | 1280 | 1630 | 1900] 1 f 2100 [1420| 2130 | 4480) 2160 
6 (aot | saz | s200] +1800 | s20 | yaso | 1290] yaso | 1200 4 | 11250 | +220 4320 1980 a30 | 2000 | 1350] 2030 l 
7 (zes | 996 | #20) 1600 | #990] 1700 | 4940) 1720 | 1450] + neo | 1750 femoj s10 xa) 122o [izan] 15:0 
woso | 778] 1170| TFL |o | 1450 | 1220) 1830 | $260] aso | 1290) 1940 | 1390 Npa 1360 | 2050 1510) 2270 [asso] 2320 | 1500) 2300 
|| H G H t Ez A oA / 
a Es a aa aa | 000 Dee skal hell 
4 Josas| 922 | 1960) 1740 | $980] 1720 | 1210 +210 | 4290 +850 1880 41340) 2020 | 4370] 2050 | 1980) 2090 
BA (0670) 747 | ftaa | 1710 | s160 | 1740 | 1470] +770 | 1190 | +720 1820 1280| 1930 | 300] 1980 |1320] 1990 
6 [e19 | sss | #00) eso | ast | 670 | a0 | teso | 1440] 1720 1730 1210) 110 |az20| 1030 | 4290) 1850 
7 (za | 303 | 1025| +530 | noso | 1540 | 4000) +560 | osa] 1570 1580 100] 160 [amoo] 650 | 4990) 1670 
woso | 706 | 1080 | TA 4100 | +6so | anaa | +700 | nna | +750 | azoa | re00 | w30%80 150 1350 faso 
2 4080 | +30 | $990 +670 | agan | 1720 | Mza) +760 1200 1mo! | 2000 
3 4070) +eco | 3080 | +640 | 4990 +680 | Madj) +710 1750 1260, | 1370 
4 4050 | 1570 | 4070 | +600 | 1090 | 640 | 1140) +670 1760 1210) 1890, 
BAL 4059 | +540 | 1040 | +570 | 1080 | +520 | 1089 | +620 1640 1160) 1500 
e i989 450 | s000 | +510 | 101a | +520 | 1090| 1540 150 1030 1680 
7 920) 1380 | gam] +400 | gar] 1410 | 945) sazo 1430 CA 1510 
m| vie| m awo | 7o | azoo | sato | azan | saco | yamo | 20 | | wares [asno eo $020 fano 
2 1940 1720 | #970 | 1770 | 1210 +810 | 1280] 1860 1310 1400, 2100 | 2200 
3 1120) 1620 | mnsa | 1720 | 1170) 1780 | 200) +200 1810 1340) 2010 | 1360) 2050 | 1390| 2090 
4 100| 1640 | amma | +670 | ayaa] +710 | 1980) +740 170 41270) 1900 | 4290) 190 | 1310) 1970, 
BAL 4080 | 600 | $060 | +620 | 4900) teso | 1110] +670 1700 1200) 1000 | 210) 1830 | 4290) 1950 
6 44030 | +550 | 1050 | 1570 | 1o80 1500 (400) 1610 1630 Atao] 1710 [anso] 1730 | 4460) 1750 
7 984 | +120 | 885 | 1420 | 1900] 1510 | fto | 1520 1510 1080] 1590 | 1070) 1610 | y080| 1620 
wai | e94 | 1040 | TRL 1080 | +620 | #100] 1650 | 1930] 1700 | 1970] +750 | wani 1810 1340] 2010 | 1370) 2060 [ano] 2120 
2 4080 | +570 | 4070 | 6:0 | 1100| ezo | 1190) +700 1750 1280] 1930 [asio] 1570 | 4340) 2020 
3 WAZO | 1540 | 1060 +580 | 1o70 | 1610 | MAO teso 1690 1220) 10:0 | 4250) 1880 | 1270] 1920 
4 4000 | 4500 | 4020 | +530 | 10a | +570 | 1080| +eco 1630 4160) 1750 [a980] 1700 | 4240) 1810 
BAL 976 | 170 | a2 | +480 | sora 1510 | 1020| 1540 1360 ttoo] 1o [asao] ao | 1430) 1700 
6 a7 | +420 | 058 | 1440 | 71] s4c0| gaa) azo 1500 4040) 1570 | 4060) 1550 | 1070) 1510 
7 ua | aos | +260 | gre] +270 | azz 250 1400 65) 150 | a74 fiso 
= I i 
r LAFO |> Fi - datence ram 


; LEFT SIDE OF 
Table 3-19 (continued) THE PAGE 
Composite W-Shapes . 
j i Fy = 50 ksi 
Available Strength in Flexure, 


kip-ft 


a Y1 = distance from top of the steel beam to plastic neutral axis 
b Y2 = distance from top of the steel beam to concrete flange force 
€ See Figure 3-3c for PNA locations. 


RIGHT SIDE OF 
THE PAGE Table 3-19 (continued) 
_ Composite W-Shapes 
Fy = 50 ksi ji i 
Available Strength in Flexure, 


kip-ft W30-W27 


W30x108 


a Y1 = distance from top of the steel beam to plastic neutral axis 
b Y2 = distance from top of the steel beam to concrete flange force 
Q4= 1.67 | ©, =0.90 |° See Figure 3-3c for PNA locations. 


e Created for a generic case where the PNA 
could be in the concrete or the steel beam 


UCLA Ee 141- STRUCTURAL STEEL DESIGN Pg 3-14 


Composite Beam Tables 


/— Location of 
b | effective concrete 
paua flange force (£Q,) 


a E 
Y2 _— TFL (pt. 1) 
BFL (pt. 5) 
Y1 (varies—see figure below) 


Y1 = Distance from top of steel flange to any n 


of the seven tabulated PNA locations i | 


za, (@ pong) = Ž(@ Pt 51+ 20, (@pt 7) 


£Q, (@ point(7)) = 0.25F,As 
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7 Table 3-20 (continued) 
Lower-Bound 


N i . 
Fy=50ksi Elastic Moment of [s | Composite Elastic 


Inertia, J,p, for Plastic  w30-w27 


compose Seen 1 Moment of Inertia 
JŘ 


Sapas sas] a]as] sss] eles]? 
sao sco | snn | asso | sen [rono (roana iana co taon 11700 2100 
y | a700 | seso | azzo | saso | aria ato tano cco sna 119001600 


Se |e | zaan | somn | sn ss foe oe um m0 J Use to calculate post- 


7940 | 8:50 | e970 | 8590 | 8820, 9050) 9290, 9530, 9780, 10000 10300 
7 | 7470 | 7050 | 7840 | 8030 | 8230, 8430, 8640 saso! 9050, 9290, 9510 


| Swai COMpOSite deflection 
mbao |m |o [iaso | eno aoso Jasio [aaro | 9140) sazo! moo aoso 10300 106 ta d i | | 

Sess 227 under service leve 
ese ee eee AA 


6840] 7000) 7150, 7310) 7480, 7650, 7820 
6050| 6160, 6280 6980 6510) 6640 6780 
B240 8490, 8750, 9010 9280 9560, 3840 
7940| 6180 8420, 8860 9920 9130, 9440 


Shape? | PRA 
waoe | TAL | 
um | 2 


7e00| 7820, 8040 s260. 8500, 8730) 8980 
7210| 7410, 7610, 7810, 8020, 820, 8280 
6760| 6940, 7110, 7280, 7470, 7650, 7850 
6180| 6110, 6460, 6600, 6750, 8310, 7080 
| 5450| 5580, s660, 5770, 5880, 5990, 6100 


B240] 8510, 8780, 9060, 9350, 9850, 9350 
7090| 8140 8390 seso, 9920 9200, 3480 


7510| 7790, 7860, 8200, 8250, 8700, 8950 
7030| 7230, 7490, 7640 7850, 8070, 8300 
10 | 6470) 6640, 6810, eseo 7160, 7380, 7530 
70 | 6010| 6150, 6290, 6430, 6550, 6740, 5300 
15470 5570, 5680, 5800, 5910, 6930) 6150 
7470| 7720, 7870, 230, 8490, 5760, 90:0 
7160| 7390, 7620, 7860, 8100 8350, 8610 
6820| 7090, 7240, 7460, 7680, 7910, 8150 
6400] 6590, 6770 6870, 7160) 7370, 7580 
70 | 5920| 6070, 6230) 6380 6550, 6730) 6910 
5470| 5600, 5730, 5870, 6010 6150, 6290 
4950| 5050, 5150, 5250. 5380, 5470, 5580 


a a a wai a ai a ee 
_ Fien 


k=- 


Table 3-20 (continued) 
Lower-Bound 
Fy = 50 ksi Elastic Moment of LB 
Inertia, Jig, for Plastic  W30-w27 
Composite Sections 


via | YQ, Y2b, in. 
in. | kip | 2 2.5 3 | 3.5 4 |45 5 | 55 | 6 | 65 7 


W30x108 | TFL |0 1590 | 9000 | 9280 | 9560 | 9840 | 10100) 10400 10800) 11100 | 11400|11700|12100 
(4470) 2  |0.190| 1390 | 8700 | 8950 | 9220 | 9480 | 9760) 10000) 10300| 10600 | 10900) 11300) 11600 
3 | 0.380 1190 | 8350 | 8590 | 8830 | 9070 | 9330) 9590) 9850)10100| 10400) 10700) 11000 

4 |0.570) 987 | 7940 | 8150 | 8370 | 8590 | 8820| 9050) 9290| 9530| 9780) 10000) 10300 

BFL |0.760| 787 | 7470 | 7650 | 7840 | 8030 | 8230| 8430) 8640| 8850| 9060| 9290) 9510 

4.04 | 592 | 6930 | 7080 | 7230 | 7390 | 7550| 7710| 7880| 8060| 8240) 8420) 8600 
7.63 | 396 | 6280 | 6390 | 6500 | 6620 | 6730| 6850) 6980) 7110| 7240| 7370| 7510 


6 
7 
W30x99 | TFL (0 1450 | 8110 | 8350 | 8610 | 8870 | 9140) 9420) 9700| 9990 | 10300) 10600) 10900 
(3990) 2 | 0.168) 1270 | 7830 | 8070 | 8300 | 8550 | 8800| 9060) 9330) 9600| 9880) 10200) 10500 
3 | 0.335) 1100 | 7540 | 7760 | 7980 | 8200 | 8440| 8670) 8920) 9170| 9430| 9690) 9960 
i 


fi f: 
a Y1 = distance from top of the steel beam to plastic neutral axis 

5 Y2 = distance from top of the steel beam to concrete flange force 
€ See Figure 3-3c for PNA locations. 

d Value in parentheses is J, (in.‘) of noncomposite steel shape. 


Shape’ | PNAc 


Design Procedure 
Using Tables 


. Determine b, e Calculate N studs for 2Q, 
e Assume 2Q, e Verify N studs can be 

e 1 stud/ft usually reasonable placed observing stud 
e Calculate Y2 detailing requirements. 


Select beam w/ sufficient ° Check total deflections 

strength at ZQ, and Y2 e Adjust ZQ, or beam 
selection as required to 
satisfy deflection. 

e Check beam for pre- 
composite loads and 
deflections, iterate as 

necessary. 


UCLA CEE 141- STRUCTURAL STEEL DESIGN 


If beam too large, try 
increasing 2Q, and 


revising selection 


Questions 
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EXAMPLE PROBLEMS 


